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Sarah Vaughn, DO, and Daniel D. Pearce, DO processes triggered by the components of certain bacterial cell walls.
Patients with purulent bacterial meningitis tend to present acutely, within hours or days of the initial symptoms. Symptoms that are common to most central nervous system (CNS) infections include headache, fever, altered sensation, altered consciousness, and neck or back stiffness. Diagnosis is made by collection of cerebrospinal fluid (CSF) with a positive Gram stain or culture. CSF may also show increased polymorphonuclear neutrophils, low glucose, high protein, and markedly elevated opening pressure, which can distinguish bacterial meningitis from aseptic, granulomatous, or spirochetal meningitis.
The usual causative organisms of meningitis are Neisseria meningitidis, Streptococcus pneumoniae, and Haemophilus influenzae, but rarely, Salmonella species may be the culprit. In this case, standard therapy for Gram-negative bacilli, such as Salmonella, in persons with impaired immunity is ampicillin 2 g intravenously every 4 hours in combination with ceftazidime 50 to 100 mg/kg every 8 hours. Duration of antibiotic therapy for Gram-negative bacilli meningitis is 21 days. 2 Adult HIV patients have a markedly increased risk of contracting salmonellosis, which progresses to severe complications such as meningitis despite antimicrobial treatment. However, Salmonella meningitis in adult HIV patients is still rare and is usually a disease of A n uncomplicated bacterial infection can become a serious life-threatening problem, especially in immune-compromised individuals such as HIV-positive patients. It has been discussed earlier in the literature that there is increased incidence of nontyphi Salmonella bacteremia in HIV patients and that recurrence is common. 1 We present one such case, a 36-year-old Hispanic male HIV-positive patient with Salmonella sepsis that became complicated as Salmonella meningitis in November 2006 and recurring Salmonella meningitis without obvious septicemia in February 2007.
The common pathogenesis of meningeal infection begins with the introduction of bacteria to a specific location in the body. The most common organisms causing meningitis tend to enter via the upper respiratory tract; however, uncommon organisms such as Salmonella can enter via the gastrointestinal system or through injury to other tissues. Without treatment, spread of bacteria to the blood from a local infection ensues, invading the central nervous system via the choroid plexus. In this way, bacteria enter the subarachnoid space causing subsequent inflammation of the meninges through
The authors present a case of Salmonella sepsis and meningitis with a recurrence of the meningitis in a 36-year-old Hispanic, male AIDS patient. They discuss the mechanisms and routes in general and speculate on these items in this patient from the information available. Meningitis diagnosis and treatment in general and specifically in Salmonella cases are reviewed as well as the variations in AIDS patients. The probable reasons for the recurrence and etiology are discussed. HIV-negative children. 1, 3 It is more common for these patients to contract cryptococcal meningitis. Furthermore, HIV patients can present differently than the typical patient. One documented case of Salmonella typhi included nonspecific symptoms such as severe dehydration, oral thrush, and weakness of the lower limbs as well as the typical symptoms of neck stiffness and altered mentation. 3 Some can present with just a headache or with seizures. The diagnostic difficulty arises as a result of the large differential of disease processes that must be considered from the presentation. Thus, it is important to rule out common HIV-associated conditions such as cryptococcal infection, toxoplasmosis, or other AIDSrelated neurological manifestations while maintaining a high suspicion for bacterial meningitis.
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Previous studies of Salmonella meningitis in HIV-positive patients have been limited. One of the early case studies on this type of patient describes recurrent Salmonella enteriditis meningitis. These authors state that Salmonella species are able to survive and multiply in macrophages, and thus, there is a chance to not fully clear the infection, especially with an immune-compromised status, subsequently leading to treatment failure. It is suggested in this study that the best management for these patients specifically consists of parenteral antibiotics for 4 weeks and then oral antibiotics for 2 to 3 months, or in some cases for a lifetime. 4 The patient we present is a 36-year-old Hispanic HIV-positive patient, who was diagnosed with HIV in September 2005. His diagnosis progressed to AIDS in November 2006, with the diagnosis of AIDS-related opportunistic infections, including recurrent septicemia. He is now defined as a CDC (US Centers for Disease Control and Prevention) category C3. Other past medical conditions included HIV-related aplastic anemia, iron-deficiency anemia, folliculitis, perianal herpes, and insomnia. There was a history of diabetes in multiple family members. He denied alcohol use and current tobacco use since quitting smoking several years ago. Currently, he is unemployed and lives with his mother. He was screened for tuberculosis and vaccinated for hepatitis B for health management during previous HIV follow-up appointments.
After diagnosis as an HIV-positive patient, he followed up with our clinic on a regular basis. He was hospitalized in November 2006 when he experienced a tonic-clonic seizure of unknown etiology at the Los Angeles International Airport after an extended trip to Mexico. He had run out of all his medications while in Mexico and had not been to the clinic or refilled his medications for more than 6 months. His medications included amitriptyline, epoetin alfa, folic acid, ferrous sulfate, ascorbic acid, acyclovir, and trimethoprim/sulfmethoxazole, and combination antiretroviral medications that included efavirenz, emtricitibine, and tenofovir. He was discharged within a month after diagnosis of and treatment for Salmonella meningitis.
He was hospitalized a second time in December 2006 for coagulase-negative Staphylococcus septicemia and was treated concurrently for Mycobacterium avium complex, diagnosed presumptively on symptoms and a CD4 count of <50 cells/mm 3 .
The most recent hospitalization from February 1 to February 9, 2007, resulted from another diagnosis of Salmonella meningitis. This prompts the question of a possible source for these recurrent infections. To explore this question we look at the details of his most recent Salmonella infection.
The most recent hospital course was straightforward. He was admitted with fever of 39.4°C, severe neck stiffness, and acute altered mentation. Lab results for February 2007 included metabolic panel within normal limits, complete blood count showing anemia, negative cryptococcal antigen, and CD4 count of 21 cells/mm 3 (3%). A noncontrast CT scan of the head was unremarkable except for possible increased intracranial pressure. A lumbar puncture showed increased opening pressure of 59 cm H 2 O, and decreased glucose (46 mg/dL) and high protein (147 mg/dL) levels in the CSF and cultures that were positive for Salmonella nontyphi. This CSF sample also showed increased white blood cell count at 1539 cells/mL, with 90% polymorphonuclear cells. He was treated with intravenous fluids and intravenous antibiotics for 1 week. A second CSF sample on February 7 showed improved opening pressure of 26 cm H 2 O and improved white blood cell count of 30 cells/mL. He was released with a prescription for 2 weeks of ciprofloxacin after that lumbar puncture because neck stiffness, decreased mentation, and fever had resolved. On February 28, in the clinic, it was discovered that the patient had not taken the ciprofloxacin, and it was started then and continued until March 6 (short course by his preference). A stool culture was done on March 15, which showed no growth.
The nidus of the recurrent Salmonella infections for this patient was unknown for either occurrence. It was later found that the patient's mother had a pet turtle at home with which he claimed he had no contact. Also, he did not recall it being in the food preparation areas. It is known that animals are reservoirs for nontyphoid Salmonella infections and transmission is through exposure to food and water. 2 It is thought that the turtle could have been the possible source for Salmonella in the most recent event, but this does not explain the primary event when in Mexico. He had no close contact with other animals before either occurrence. The recommendation, given in light of this new information, was to remove the turtle from the house as well as any associated articles and to increase the frequency of hand washing.
To explain the primary event of Salmonella meningitis, we assume transmission was through a food/water source such as undercooked poultry, leading to subclinical gastrointestinal infection. His macrophages may have provided a sanctuary for the Salmonella in his first episode, and after adequate treatment, his second episode. Reinfection by food prepared by someone else may have been a mechanism of transmission. Subsequent trauma to the rectal mucosa during intercourse (history positive for this activity) may have introduced the infection to the blood in either or both the infections. The immune-compromised state coupled with being off antimicrobial medications (Pneumocystis and Mycobac terium prophylaxis) led to disease progression to meningitis in the primary event; but he stated that he was adherent to medication, including his 2 prophylactic drugs, prior to the second event.
We are confident that avoiding further remote contact with animals that carry Salmonella species, careful food preparation, and frequent hand washing along with routine health maintenance and adherence to current prophylaxis and medications to control his HIV, allowing his immune system to improve, will break the cycle of recurrent Salmonella septicemia/ meningitis in this patient. As of April 2008 the patient is still recovered from the meningitis.
